A possible error in spectrophotometric determination of cinnamate, the product of phenylalanine ammonia-lyase activity, using nonpurified protein extracts has been shown.
idoxal phosphate to the reaction system (4) was not confirmed for phenylalanine (5) or the related tryptophan (14) transaminases. PLP will interfere in,the estimation of trans-cinnamate at 290 nm only under conditions that will drive the keto-enol equilibrium of PLP towards the enol tautomer. This will happen under acidic conditions, under very basic conditions (12) , or in the presence of borate (8) . The complex enol-borate formed absorbs strongly at 290 nm with X maximum at 298 nm. The possible interference between the two enzymes has therefore been investigated in crude extracts of peach apices in borate buffer, pH 8.8.
MATERIALS AND METHODS
Phenylalanine ammonia-lyase, first described in plant tissue by Koukol and Conn (9) , has received much attention during the last decade mainly because of its strategic position in the biosynthetic pathway of polyphenols and lignin (10) and because of the strong effect light has on its synthesis (3, 17) . Physiological interest in this enzyme led to the development of rapid methods for determination of PAL2 activity. The method used by Zucker (17) of determining the absorption of the trans-cinnamate formed at 290 nm in the reaction mixture has been followed in most cases (2, 11, 15) . His reaction mixture consisted of borate buffer pH 8.8, L-phenylalanine, and enzyme extract. The wavelength of 290 nm was chosen in order to avoid the absorption of phenylalanine that interferes with X maximum of cinnamate at 268 nm (17) . In later work Zucker replaced the acetone powder preparation by direct aqueous extract because of the rapidity of this procedure, as well as the decrease in variation between samples as compared with the acetone powder method (18, 19) . In crude aqueous extracts, it may be expected that a-keto acids will be present, thus furthering the activity of PT in the reaction mixture determining PAL. Purifying crude extracts with active carbon (11) did not remove a-keto acids from the enzyme preparation. In these cases PLP and an amino acid corresponding to the keto acid present will be produced. PT is widespread in plants (5, 6, 10) . Its pH optimum is 8.0. Furthermore, PT has a rather broad substrate specificity for the keto acid-amino group receptor, and it transaminates phenylalanine with a-KG, pyruvate, and oxaloacetate (4, 5) . The Two-year-old plants of the peach cultivar Redhaven, grown in 15-liter containers outdoors, were used. Apices consisting of the meristem and the three youngest leaves were taken for enzymic analyses.
Enzymic extract has been prepared essentially according to Wightman and Cohen (16) in phosphate buffer, pH 8.5. The grinding medium included 10 mm EDTA, 10 mm 2-mercaptoethanol and 0.4 M sucrose. Whole supernatant was collected after centrifugation at 3000g for 15 min and at 43,500g for another 30 min. The supernatant was separated by gel filtration through Sephadex G25 fine columns, and the collected protein served for analysis. All manipulations were performed at 0 to 4 C. The reaction mixture for the determination of PAL activity consisted of 1.5 ml of enzyme extract and 1.5 ml 0.06 M L-phenylalanine in 0.1 M borate buffer, pH 8.8. Various concentrations of a-KG were added to the system.
The enzymic reaction was performed in a 1 cm wide cuvette held in a temperature-controlled cell in a Unicam SP800B double-beam spectrophotometer equipped with a program controller. Samples were read simultaneously against a reference cuvette holding the enzyme preparation in a dilution identical to that of the sample and against an appropriate substrate blank held in the light path of the reference. The full scale of 2 O.D. units was expanded five times using a Telrad 602 recorder. The temperature was kept at 35 + 0.1 C, and readings were repeated every 2 min. Glutamate formed was determined in aliquots of the reaction mixture in methanol (1:3) taken at intervals during the reaction period. Aliquots were chromatographed on Whatman No. 1 in n-butanol-acetic acid-water, 4:1:5, organic phase. The dried papers were sprayed with the ninhydrin-cadmium acetate reagent (1), and after 30 min at 60 C the bands were eluted in methanol. After RESULTS AND DISCUSSION Comparison of the absorption curves of cinnamate and PLP in borate buffer, pH 8.8, (Fig. 1) showed that cinnamate absorption at 290 nm was about one-half of that in its A maximum of 268, as measured also by Havir and Hanson (7), and that the rate of interference by PLP was almost maximal.
The enolization of PLP in borate, however, was not complete (8), thus giving E-.. for PLP of only 2950 compared with E-for cinnamate of 7400 (calculated from Fig. 1 ) and with e2 for cinnamate of 9000 (7) or above 10,000 (17) . Interference was considerable and approached at least 30%, providing the activity of the two enzymes was similar. Certain compounds were found to increase enolization of PLP, like phosphate, glycine, and acetate (8) ; all were probably present in the nonpurified enzyme preparation.
The effect of small amounts of a-KG on a change in absorption at 290 nm in the reaction assay for PAL is given in Figure 2. An increase in the slope of absorption at 290 nm was obvious after addition of the keto acid. Linearity of the reaction persisted for another 3.5 hr for both samples, indicating that no rapid inactivation of the two enzymes occurred, and 0. that substrate was not rate-limiting. It was shown in Table I that at a concentration down to 24 btM a-KG in the reaction system, an increase in absorbance at 290 nm was linear for at least 1 hr, and did not differ from that obtained with higher concentrations. At 12 ,uM a-KG the increased absorbance was found only for the first half-hour. Absorbance of the PAL reaction system with and without a-KG against that of both enzyme and substrate is shown in Figure 3 . In the presence of a-KG, absorbance in wavelengths higher than 310 substrate.
531-532. 
